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Reissued Aug. 27, 1935

UNITED STATES

Re. 19,684

PATENT OFFICE

19,684

COMBINATION

DRILLING VALVE

AND

BLOW-GUT FPREVENTER

John Young, deceased, late of Los Angeles, Calif.,
by J Warren MacClatchie, assignee, Los An-

geles, Calif.

Original No. 1,858,352, dated May 17, 1932, Serial

No. 442,155, April 7, 1930.

Application for re-

issue Scptember 20, 1933, Serial No. 690,224

12 Claims.

This invention relates to improvements in a
combination drilling valve and blow-out preventer.

The general object of the invention is to pro-
vide an improved device of the class described
which will not interfere with the drilling or the
running in or out of the well and which will pro-
duce an effective shut-off around tools or pipes
or when ne tools or pipes are in the well.

A further object of the invention is to provide
2 blow-out preventer wherein a pair of rotatable
members produce the shut-off action.

Other cbjects and advantages of the invention
will be apparent from the foilowing description
taken in connection with the accompanying draw-
ings wherein:

Fig. 1 is a central vertical section through the
improved device.

Fiz. 2 is a section taken on line 2--2 of Fig. 1.

Fig, 3 is a side elevation of the device on a re-
duced scale.

Fig. 4 is a section taken on line 4—4 of Fig. 1.

Fig. 5 is a view on a reduced scale similar to
Fig. 1 showing the device actuated to shut-off
around a string of drill tubing.

Fig. 6 is a top plan view of Fig. 5, and

Fig. 7 is a view similar to Fig. 5 showing the
device actuated {o close the passageway in the
well when no drill tubing is in the well.

Referring to the drawings by reference charac-
ters the napreved device is indicated generally at
19. As shown this device comprises a housing 12
which includes a casing {3 comprising & top 14, a
bottom 15 and ends {5. A pair of sides {7 are se-
cured to the casing by bolis 8.

Extending downward from the bottom (5 there
is previded a neck (9 which includes an aperture
29 opening into the casing and the lower portion
of which is threaded as at 21 for securing it fo the
well cazing ar other suitable support 22.

The neck 18 is preferably provided with a
threaded aperture 23 in which there is secured a
pipc 28 which is preferably provided with a con-~
trol valve 25 and which may extend to a suitable
reservoir,

The top {4 is provided with a neck 28 which in-
cludes a frustro conically shaped aperture 27 which
is coaxigl with the aperture 28 and converges
toward the casing and opens thereinto. The low-
er end of the aperture 27 is approximately the
same diameter as the diameter of the aperture 20.
The neck 26 included a plurality of spaced pairs
of lugs 29, between each pair of which there is
pivotally zecurad a threaded bolt 29 having a nut
30 thereon.

Within the housing 12 there is provided a pair of

(CL 166—15}

rollers 32 which preferably comprise metal cylin-~
ders 33 adapted for dependent rotation to any
ane of the positions shown respectively at Figs.
1, 5, and 7; the cooperating rollers when in the
position shown at Fig. 1 providing a vertical open-
ing between the rollers through which drill tubing
or the like may be freely inserted or withdrawn
from well casing 22, and the cooperating rollers
when turned to the position shown at Fig. 5 form-
ing a restricted vertical opening between the roli-
ers adapted to snugly engage drill tubing so a5 to
provide an effective shut-off around said tubing,
and the rollers when turned to the position shown
at Fig. 7 completely closing the opening between
the rollers so as to provide a shut-off for casing
{3 when the drill tubing has been withdrawn from
the well casing.

For this purpose the cylinders 33 have coop-
erating peripheral portions 36 adapted to contact
on the axis of apertures 20—27 when the rollers
are dependently turned to the position shown at
Fig, 7, thereby leaving no opening between the
rollers. At one end of their peripheral portions
36 the cylinders 33 have cooperating recesses 34
medially of the axial length of the cylinders and
adapted to form a vertical opening tetween the
rollers when turned to the position shown at Fig.
1, with the peripheral surfaces of the cooperating
cylinders which are along the length of the cylin-
ders beyond the recesses and which are showr
at 34a, maintaining contact when the roliers are
turned to the position of Fig. 1 so as to maintain
an enclosure arcund the vertical opening which is
formed, and with said opening in alinement with
apertures 20—271 and having an uniform cross-
sectional area appreciably greater than that of
drill tubing which is to be inserted in well casing
22. Atan end of recesses 34 the cylinders 33 have
cooperating recesses 31 medially of the axial
length of the cylinders and adapted to form an
opening between the rollers when furned to the
position shown at Pig. 5, with the peripheral sur-
faces of the cooperating cylinders which are along
the length of the cylinders beyond the recesses 37
and which are shown at 37g¢, maintaining contact
when the rollers are turned to the position of Fig.
5 so a& to maintain an enclosure around the open-
ing which is formed, and with said opening in
alinement with apertures 20—27 and having a
substantially eircular cross-section of restricted
radius whereby drill tubing may be received in the
opening so as to be snugly emmbraced by the rollers.
The recesses 34 are shown as grooves, semi-circu-
lar in cross-section and constituting chords of
cylinders 33, and the recesses 37 are shown as
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grooves, semi-circular in cross-section and form-
ing condinuations of the chordal grooves 34, with
the grooves 37 of diminishing radius so as to
cveniually merge into the peripheral surfaces 36.
Packing is preferably provided at the coop-
roting peripheral surfaces 38 so as to form a
1:t seal between the rollers when turned to the
position shown at Fig. 7, and packing is pref-
erably provided at grooves 31 and at peripheral
surfaccs 37a for tightly packing-off around drill
tubing wnen the roliers are turned to the position
shigwn at Fig, In the illustrated embodiment
¢f the invention these packing elements are pro-
vided Y cov rinng the entire periphery of each
cylinder 32 with a material 35, such as a specially
wrepaved rubber, which is vuleanized on each of
the roliers and therveby overlies both its surfaces
35—3fe and its groove 31. When the packing is
iace the peripheral portions 3§ of the co-
iting rollers are adapted for tight sealing
crigagement, and the recesses 34 are adapted to
definie an opening which is of approximately the
same size as apertures 20—27 and which is large
ex cugh to permit free withdrawal or insertion
f drill tubing, and the grooves 37 define a re-
bu icted substantially circular opening adapted for
tight scaling engagement of its packing around
drili tubing which extends through said open-
ing and with the peripheral portions 3Te of the
cooperating rollers also maintaining g tight seal-
ing cngagement.

It will thus be zeen that the cooperating recesses
34 and the cooperating grooves 37 respectively de-
fine openings of appreciably different diameter;
and in the illustrated embodiment of the inven-
tion wherein the grooves 31 are shown as having
a diminishing radius, the opening defined by said
grooves may be varied in diameter by dependent-
ly turning the rollers so as to adapt the opening
to different sizes of drill tubing.

Ench end of the rollers 32 are positioned in re-
cesses 38 provided in the sides {71 and they each
include a stud shaft 39 which is positicned in a
bearing recess 40 provided in one of the sides {71
and a shaft 41 which extends through the opposite
side {7 and is packed off by a packing gland 42.
Adjacent the guter ends of the shafts 41 there is
provided worin gears 43 which mesh with a worm
pinion &4 on a shaft 45 positioned in bearings
36 and =ecured to the shaft 45 there is shown a
sprocket whneel 47 which may be remotely oper-
ated by a sprocket chain.

It will be understood of course that a hand
wheel, an clectric motor, or any other suitable
device may be used for rotating the shaft 45.

11 cachi of the various positions to which rollers
32 are turned when the device is in use, as shown

at Figs, 1, 5 and 7 respectively, and while the
mih 5 are being turned to these various posi-
the packing 35 at the peripheral surface

§ of cach roller, maintains a packing engagement
with a cooperating element at the proximate end
i§ of the casing {3. This cooperating element
nay comprise g packing member 48 which is
preferably made of a specially prepared rubber
or cther resilient material and which is adapted
Lo rest on a seat 49 integral with the end 16, For
compressing and expanding each of the packing
members 48 there is provided a metal bar 50
which is adapted to be moved against the packing
member by a threaded bolt 3f which extends
through a similarly threaded aperture 52 in the
top 14 and is provided with a nut 53 for locking
it in an adjusted position.

The ends of the rollers 32 which are positioned
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in the recesses 38 are adapted to engage packing
rings 54 which are positioned in annular grooves
54’ in the recesses 38. These packing rings may
be made of rubber or other suitable material and
are normally of greater depth than the depth of
the grooves 54’ so that when the device is oper-
atively assembled the ends of the rollers compress
the packing rings.

From the foregoing it will be seen that when the
rollers 32 are positicned as shown in Fig. 1 with
the recesses 34 defining a straight vertical open-
ing between the rollers there is an unobsiructed
passageway through the device of approximately
the same diameter as the diameter of the aperture
20, whereby drill tubing may be {reely withdrawn
or inserted. When the rollers are rotated by
means of the worm pinion 44 and the worm gears
to the position shown at Fig. 5 the grooves 31
define a restricted substantially circular opening
between the roilers adapted for reception of drill
tubing s0 as to pack-off around said tubing; and
when the drill tubing has been withdrawn and
the roliers are turned to the position shown at
Tig. 7, their cooperating surfaces 36 completely
close and seal the opening between the rollers.

During a drilling operation when there is a
string of drill tubing 55 operating in the well there
is provided a drilling nipple §6 on the device {8.
As shown this drilling nipple includes a body
portion 571 having a downwardly extending
frustro-conically shaped collar 58 which is adapted
to be postioned in the aperture 21 of the neck 28.
The collar 58 is provided with an aperture 59,
the upper portion of which is threaded as at 60
for securing thereto a pipe 81. The pipe 6i is
preferably outwardly flared at its upper end and
has a flow pipe 62 extending therefrom. The
body portion 57 is provided with a plurality of slots
63 in which the bolts 29 are adapted to be posi-
tioned and the nuts 30 are adapted to secure the
drilling nipple in position on the housing {2,

Should the well start to blow in while the drill
tubing 55 is in the well the rollers are rotated
until the opening between the rollers is restricted
by alinement of the cooperating grooves 37 so that
the rollers snugly embrace and pack-off around
the drill tubing as shown at Fig. 5. When the
rollers are in this position the gas in the well
cannot pass through the device around the drill
tubing and the packing members 48 prevent the
gas pressure from passing around the rollers.

After the rollers have been actuated so as to
seal around the drill tubing the drilling nipple
5% may be moved out of engagement with the de-
vice and a plug 64 put in its place. As shown
this plug comprises a split ring €5 which fits
around the drill tubing and which is made of a
resilient material such as a specially prepared
rubber and a split metal clamping member 8§86
which surrounds the drill tubing.

The ring §% is conically shaped and is posi-
tioned in the aperture 27 of the neck 26
and the clamping member €6 includes a conically
shaped portion §1 which engages the ring 65 and
a plurality of slots 68 in which the bolts 28 are
positioned s¢ that the nuts 30 clamp the plug in
position. Thus, even though the rollers 32 give
way, the plug 64 would still effectively pack off
around the drill tubing.

When the device (§ is actuated to a closed posi-
tion the pressure in the well may be relieved by
opening the control valve 25 in the pipe line 24.
When the device is actuaied to a closed paosition
when there is no drill tubing in the well as shown

in Fig. 7 a solid plug 70 similar to the plug 64 is ¥
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secured in position fo close the passageway
through the aperture 21,

What is claimed is:

1. In g drilling apparatus, the combination of
a well casing, a drill stem rotatable in said cas-
ing, a supplementary casing, there being an
aperture in said supplementary casing through
which said driil stem extends, a pair of cylinders
rotatably mounted in said supplementary casing,
said cylinders having aligned peripheral grooves
medially of the axial length of the eylinders, said
grooves being arranged fo form cireular aper-
tures of varying diameters by rotating the cylin-
ders, and resilient packing in the grooves and at
the peripheral surfaces of the cylinders along
their length beyond their grooves and arcund the
eylinders, the resilient packing providing a seal-
ing surface argund the cireular apertures and
maintaining a sealing engagement between the
cooperating cylinders and between the supple-
mentary casing and the respective cylinders
throughoutl rotation of the cylinders.

2. In a device of the class described, a casing,
an aperture in the bottom of said casing, an
aperture in the top of said casing, said apertures
being coaxial, a pair of rollers in said casing, re-
cesses in the sides of said casing, said rollers ex-
tending across said casing and the ends of sald
rollers being positioned in sald reeesses, & groove
in each of the rollers medially of its axial length,
said grooves heing semi-cyiindrical, one portion
of said grooves being of appreximately the same
radius as the radii of said casing apertures and
diminishing to a point on the periphery of said
rollers, said grooves in one position of said rsll-
ers forming a passagewny through said casing
of approximately the same diameter as the di-
ameter of said easing apertures and upon rots-
tion of said rollers the shape of said passageway
remaining circular and diminishing until com-
pletely closed by the periphery of said rollers,
and a resilient covering on each roller at its
groove and at its peripheral surface along its
length beyond its grogve and extending com-
pletely around the roller, said resilient cover-
ings providing a. sealing surface around the pas-
sageway and sealing engagement between the co-
operating rollers and between the casing and the
respective roilers throughout rotation of the
rollers.

3. In a device of the class described, a casing,
an aperture in the bottom of said easing, an
aperturs in the top of said casing, said apertures
being ceaxial, a pair of rollers retatable in said
casing, a groove in each of the rolers medially
of its axial length, said grooves being semi-eylin-
drical, one portion of said grooves being of ap-
proximately the same radius as the radii of said
casing apertures and diminishing te a peint on
the periphery of said rollers, said grooves in one
position of said rollers forming a passageway
through said casing of approximately the same
diameter as the diametsr of said casing aper-
tures and upon rotation of said rollers the di-
ameter of said passageway diminishing unéil
completely closed by the periphery of said roll-
ers, and resilient packing in the grooves and at
the peripheral surfaces of the rollers along their
length beyond their grooves and around the roll-
erg, said packing providing a sealing surface
around the passageway and maintaining a seal-
ing engagement between the cooperating roil-
ers and between the casing and the respective
rollers throughout rotation of the rollers.

4, Tn a device of the class deseribved, a casing,

3

an aperfure in the bottom of said casing, an
aperture in the top of said casing, said ap.rtures
being coaxial, & pair of rollers in said casing, re-
eesses in the sides of said casing, said rollers ex-
tending across said casing and the ends of said
roller being positioned in said recesses, a resilient
covering on said roliers, the periphery of said
rollers bzing in engagement, & groove in each of
sald rollers, sald grooves being semi-cylindrical,
one portion of said grooves being of approxi-
mately the same radius as the ragii of said cas-
ing: apertures and sald grooves diminishing to a
point on the periphery of said rolers, said
grooves. in one position: of said rollers forming a
passageway through said casing of approximately
the same diameter as the diameter of said cas-
ing apertures and upen rotation of said rollers
th> diameter of said passageway diminishing un-
til it is completely closed by the periphery of

said rollers, a packing member positioned be- 2

tween the periphery of each of said rollers and
the adjacent end of said casing, a seat on which
said packing members are positioned, a com-
pression member associated with each of said
packing members, a threaded boll engaging each
of said pompression members, said bolis extend-
ing through threaded apertures in said casing
and being provided with lock nuts, a shaft on
each of said rollers, said shafts extending
through said casing, & packing gland associated
with each of said shafts, a gear on each of said
shafts, said gears being in mesh with a common
pinion gear and means to rotate said pinion
gear.

5. In a device of the class described, a cas-
ing, there being an aperture in the bottom of
said casing and an aperture in the top of said
casing, said apertures being coaxial, a pair of
rollers in said casing, recesses in the sides of
said casing, sald rollers extending across said
casing and the ends of sald rollers heing posi-
tioned in said recesses, an anmuiar groove in each
of said recesses, a packing member in each of
said grooves, the ends of said roliers hkeing
adapted to engage said packing members, said
packing members when engaged by said roilers
being in a compressed state, a resilient covering
on said rollers, the periphery of said rollers be-
ing in engagement, & groove in each of said roli-
ers, said grooves being arcuats, one portion of
said grooves being of approximately the same
radius as the radii of sald casing apertures and
diminishing to a point gn the periphery of said
rollers, sald grooves in one position of said roli-
ers forming a passageway through said casing
of approximately the same diameter as the di-
ameter of said casing apertures and upon rota-
tion of said rollers the diameter of said passage-
way diminishing until completely closed by the
periphery of said rollers, and means to rotate
said roilers.

6. A valve for closing the space around pipes
of various diameters, sald valve including a cas-
ing and a pair of cylinders, each of said cylinders
having a peripheral recess medially of the axial
length of the cylinder, sald recesses being in
alignment, the recesses of said cylinders varying
in width and depth and being shaped so that the
walls of the recesses cooperate to form a passage-
way through the casing adapted to corapletely
surround the pipes, the cylinders being adapted
for rotation to vary the diameter of the passage-
way, a resilient ecovering on each cylinder at its
recess and at its peripheral surface along its length
beyond: its recess amd extending completely
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around its cylinder, said resilient coverings pro-
viding a sealing surface around the passageway
and maintaining a sealing engagement between
the cooperating cylinders and between the cas-
ing and the respective cylinders throughout ro-
tation of the cylinders. . )

7. In a valve, a casing, a pair of juxtapositioned
elements rotatable in the casing, the rotatable ele-
ments having recesses which when the elements
are turned to one position cooperate to define an
opening between the elements through which a
pipe may be freely projecied, the rotatable ele-
ments having grooves medially of their axial
length which when the elements are turned to
another position cooperate to define an appreci-
ably restricted opening between the elements in
which a pipe is adapted for reception with the
grooved surfaces of the rotatable elements snugly
embracing the pipe, and the rotatable elements
having cooperating contact surfaces which when
the elements are turned to still another position
are adapted for contact to provide a closure be-
tween the elements when the pipe has been with-
drawn, and resilient packing in the grooves and at
the surfaces of the rotatable elements along their
length beyond the grooves and at the cooperating
contact surfaces of the elements and extending
around said elements, the packing providing a
sealing surface around the restricted opening and
maintaining a sealing engagement between the
rotatable elements along their length beyond their
grooves when the rotatable elements are in the
second mentioned position, and maintaining a
sealing engagement between the cooperating con-
tact surfaces when the rotatable elements are in
the third mentioned position, and maintaining a
sealing engagement between the casing and the
respective rotatable elements at both the second
and third mentioned positions of the elements.

8. In a valve, a casing, a pair of juxtapositioned
elements rotatable in the casing, the rotatable
elements having recesses which when the elements
are turned to one position cooperate to define an
opening between the elements through which a
pipe may be freely projected, the rotatable ele-
ments having grooves medially of their axial
length which when the elements are turned to
another position cooperate to define an appreci~
ably restricted opening between the elements in
which a pipe is adapted for reception with the
grooved surfaces of the rotatable elements snugly
embracing the pipe, and the rotatable elements
having cooperating contact surfaces which when
the elements are turned to still another position
are adapted for contact to provide a closure be-
tween the elements when the pipe has been with-
drawn, and resilient packing in the grooves and
at the surfaces of the rotatable elements along
their length beyond the grooves and at the co-
operating contact surfaces of the elements, the
packing providing a sealing surface around the
restricted opening and maintaining a sealing en-
gagement between the rotatable elements along
their length beyond their grooves when the ro-
tatable elements are in the second mentioned po-
sition, and maintaining a sealing engagement be-
tween the cooperating contact surfaces when the
rotatable elements are in the third mentioned
position.

9. In a valve, a casing, a pair of juxtapositioned
elements rotatable in the casing, the rotatable
elements having chordal recesses which when the
elements are turned to one position cooperate to
define a straight unobstructed vertical opening
between the elements through which a pipe may

10,684

be freely projected, the rotatable elements hav-
ing grooves medially of their axial length which
when the elements are turned to another pesition
cooperate to define an appreciably restricted
opening between the elements in which a pipe is
adapted for reception with the grooved suriaces
of the rotatable elements snugly embracing the
pipe, and the rotatable elements having cooperat-
ing contact surfaces which when the elements are
turned to still another position are adapted for
contact to provide a closure hetween the elements
when the pipe has been withdrawn, and resilient
packing in the grooves and at the surfaces of the
rotatable elements along their length beyond the
grooves and at the cooperating contact surfaces
of the elements and extending arocund said ele-
ments, the packing providing & sealing surface
around the restricted opening and maintaining a
sealing engagement between the rotatable ele-
ments along their length beyond their grooves
when the rotatable elements are in the second
mentioned position, and maintaining a sealing
engagement between the cooperating contact sur-
faces when the rotatable elements are in the third

mentioned position, and maintaining a sealing 2

engagement between the casing and the respec-
tive rotatable elements at both the second and
third mentioned positions of the elements.

10. In a valve, a casing, a pair of juxtapositioned
elements rotatable in the casing, the rotatable
elements having grooves medially of their axial
length which when the elements are turned to
one position cooperate to define an appreciably
restricted opening between the elements in which
a pipe is adapted for reception with the grooved
surfaces of the rotatable elements snugly em-
bracing the pipe, and the rotatable elements
having cooperating contact surfaces which when
the elements are turned to another position are
adapted for contact to provide a closure between
the elements when the pipe has been withdrawn,
and resilient packing in the grooves and at the
surfaces of the rotatable elements along their
length beyond the grooves and at the cooperat-
ing contact surfaces of the elements and ex-
tending around said elements, the packing pro-
viding a sealing surface around the restricted
opening and maintaining a sealing engagement
between the rotatable elements along their length
beyond their grooves when the rotatable ele-
ments are in the first mentioned position, and
maintaining a sealing engagement between the
cooperating contact surfaces when the rotatable
elements are in the second mentioned position,
and maintaining a sealing engagement between
the casing and the respective rotatable elements
at each of said positions of the elements.

11, In a valve, a casing, a pair of juxtapositioned
elements rotatable in the casing, the rotatable
elements having grooves medially of their axial
length which when the elements are turned to
one position cooperate to define an appreciably
restricted opening between the elements in which
a pipe is adapted for reception with the grooved
surfaces of the rotatable elements snugly em-
bracing the pipe, and the rotatable elements hav-
ing cooperating contact surfaces which when the
elements are turned to another position are
adapted for contact to provide a closure between
the elements when the pipe has been withdrawn,
and resilient packing in the grooves and at the
surfaces of the rotatable elements along their
length beyond the grooves and at the cooperat-
ing contact surfaces of the elements, the pack-
ing providing & sealing surface around the re-
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stricted opening and maintaining a sealing en-
gagement between the rotatable elements along
their length beyond their grooves when the ro-
tatable elements are in the first mentioned po-
sition, and maintaining a sealing engagement
between the cooperating contact surfaces when
the rotatable elements are in the second men-
tioned position.

12, Ina valve, a casing, a pair of juxtapositioned
elements rotatable in the casing, the rotatable
elements having recesses which when the ele-
ments are turned to one position cooperate to
define an opening adapted to receive a pipe, the

5

rotatable elements having cooperating contact
surfaces which when the elements are turned to
another position are adapted for contact to pro-
vide a closure between the rotatable elements
when the pipe has been withdrawn, & packing
member between the periphery of each of the
rotatable elements and the adjacent wall of the
casing, a seat for each of said packing mem-
bers, and a compression member associated with
each of said packing members.

J WARREN MacCLATCHIE,
Assignee of John Young, Deceased.
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